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Fig. 6.21. Extrapolated water levels for GW-978.

Fig. 6.22. Extrapolated water levels for GW-979.
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Fig. 6.23. Extrapolated water levels for GW-980R.

Fig. 6.24. Extrapolated water levels for GW-981.
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Fig. 6.25. Extrapolated water levels for GW-982.

Fig. 6.26. Extrapolated water levels for GW-983.
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Fig. 6.27. Extrapolated water levels for GW-986.

Fig. 6.28. Extrapolated water levels for GW-987.
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Fig. 6.29. Extrapolated water levels for GW-988.

Fig. 6.30. Extrapolated water levels for GW-989.
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Fig. 6.31. Extrapolated water levels for GW-992R.

Fig. 6.32. Extrapolated water levels for GW-993.
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Fig. 6.33. Extrapolated water levels for GW-994.

Fig. 6.34. Extrapolated water levels for GW-995.
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Fig. 6.35. Extrapolated water levels for GW-998.

Fig. 6.36. Extrapolated water levels for GW-999.
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7. GEOTECHNICAL TEST RESULTS 

7.1 APPROACH 

The laboratory testing program was directed toward determining the general soil classification, physical 
properties, shear strength, and compressibility of the soil pertinent to the engineering analysis and design 
of the EMDF. Limited permeability testing was also conducted on both relatively undisturbed samples (tube 
samples) and from recompacted bulk samples taken from auger cuttings. Samples tested in the laboratory 
included those from split spoons, thin-walled tube samples, rock core, and bulk samples of auger cuttings. 
All laboratory testing was performed in accordance with applicable American Society for Testing and 
Materials Standards as detailed in Table 7.1. In total, 18 thin-walled (Shelby tube) samples, 69 split-spoon 
soil samples, 10 bulk soil samples, and 10 rock core samples were shipped to laboratories for testing.  
 
 
7.2 SUMMARY OF KEY RESULTS 

Table 7.1 provides a summary of the key index test results obtained from the split-spoon sampling and from 
bulk samples taken from borehole cuttings. Appendix F provides the complete laboratory reports for all 
geotechnical laboratory testing conducted on the split-spoon samples, the thin-walled tube samples, and 
rock cores. The EMDF design will provide more information/detail on interpretation of the geotechnical 
tests.  
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Table 7.1. Summary of EMDF split-spoon and bulk sample laboratory index test results 

Boring 
No. 

Sample 
No. 

Moisture 
content 

(%) 

Liquid 
limit 
(%) 

Plastic 
limit 
(%) 

Plasticity 
index 

% 
Gravel 

% 
Sand 

% 
Fines 

USCS 
group 

symbol1 

Dry 
unit 

weight 
(lbf/ft3) 

Water 
content

(%) 

GW-978 

SS-1 21.8    

SS-3 19.3    

SS-4 24 45 21 24 0.5 34.2 65.3 CL   

SS-5 21    

SS-8 11.5    

SS-9 11.7    

SS-10 11.1    

GW-979 BS-S01         114.82 13.52 

GW-980R 

SS-2 13.8 45 32 23 SM   

SS-3 15.1 N/A NP NP    

SS-4 15    

SS-6 12.6    

SS-8 14.5    

SS-9 10.2    

SS-10 4.3    

SS-12 11.7    

SS-13 12.3    

GW-981 BS-S02         120.72 13.92 

GW-982 

SS-2 11    

SS-3 13.1    

SS-4 12.5    

SS-5 12.3 33 23 10 2.2 47 50.8 CL   

SS-8 13.9 4.8 65.9 29.3   

SS-10 10.8    

SS-13 11.9    

SS-16 4.7    

SS-18 8.9    

SS-21 7 28 19 9 14.7 56.8 28.5 SC   

SS-23 5.5    



 

 

18-012(E
)/072618 

7-3 

Table 7.1. Summary of EMDF split-spoon and bulk sample laboratory index test results (cont.) 

Boring 
No. 

Sample 
No. 

Moisture 
content 

(%) 

Liquid 
limit 
(%) 

Plastic 
limit 
(%) 

Plasticity 
index 

% 
Gravel 

% 
Sand 

% 
Fines 

USCS 
group 

symbol1 

Dry 
unit 

weight 
(lbf/ft3) 

Water 
content 

(%) 

GW-983 BS-S03 
    4 37 59  120.22 11.32 
        112.23 11.73 

GW-986 

SS-2 20.4 37 18 19    

SS-3 21.1    

SS-4 14.6 7.8 52.8 39.4 SC   

SS-6 8.4    

SS-7 8.7    

SS-9 4.3    

GW-988 

SS-2 34.6    

SS-3 25.1    

SS-4 33.6 41 27 14 0.6 42 57.4 ML   

SS-6 29.8    

SS-8 26.2    

SS-11 21.5    

SS-13 16    

SS-16 9.9 32 19 13 3.3 66.9 29.8 SC   

SS-18 9.9    

GW-989 BS-S04     1.4 22.9 75.7   107.82 12.52 

GW-992R 

SS-1 29.3 38 20 18    

SS-2 23.9 7 36 57 CL   

SS-4 37.1    

SS-5 13.4    

SS-7 21.3    

SS-8 16.2    

SS-10 15.5 1 62 37   

SS-12 17.6    

SS-13 10.8    
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Table 7.1. Summary of EMDF split-spoon and bulk sample laboratory index test results (cont.) 

Boring 
No. 

Sample 
No. 

Moisture 
content 

(%) 

Liquid 
limit 
(%) 

Plastic 
limit 
(%) 

Plasticity 
index 

% 
Gravel 

% 
Sand 

% 
Fines 

USCS 
group 

symbol1 

Dry 
unit 

weight 
(lbf/ft3) 

Water 
content 

(%) 

GW-994 

SS-2 22.8 47 18 29    

SS-3 23.6    

SS-4 21.7 0.6 9.4 90 CL   

SS-6 39.2    

SS-8 24.4    

SS-10 16.6    

SS-12 18.7    

SS-14 13.6 9.2 56.9 33.9   

SS-15 13.3    

SS-17 15.9    

SS-18 14.6    

GW-998 

SS-1 18.9 38 22 16    

SS-2 22    

SS-3 27.4    

SS-4 18.6 4.3 58.4 37.3   

SS-5 26    

SS-7 23.8    

SS-9 15.4    

GW-999 BS-S06     3.5 35.4 61.1   110.62 12.12 

1 USCS symbol based only on laboratory results. See the borehole logs in Appendix B for complete descriptions. 
2 Determined by method ASTM D 1557. 
3 Determined by method ASTM D 698. 
Soil Classification: CL = lean clay; ML = silt; SC = clayey sand; and SM = silty sand. 
ASTM = American Society for Testing and Materials. 
BS = bulk sample. 
EMDF = Environmental Management Disposal Facility. 
N/A = not applicable. 
NP = non-plastic. 
USCS = Unified Soil Classification System. 
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8. VALIDATION OF KEY ASSUMPTIONS 

Key assumptions developed for the EMDF, and the validation of those assumptions, are as follows: 

 Geology is typical of BCV with steeply dipping, fractured bedrock, and there are no major karstic 
features in the Maryville, Nolichucky, or Rogersville formations underlying the CBCV site.  

 Core drilling for the EMDF piezometers confirmed the presence of typical BCV geologic structures 
in the subsurface, including steeply dipping beds; interbedded shales, siltstones, and some 
limestone; and the presence of joints and fractures in bedrock.  

 The contact with the Maynardville Limestone is located south of the currently proposed EMDF 
footprint.  

 The location of the Maynardville was confirmed in field surveys that located the 
Maynardville/Nolichucky geologic contact approximately 50 ft further south of the proposed 
EMDF than previously mapped. The EMDF footprint and buffer zone are, therefore, north of this 
formation.  

 Precipitation primarily runs off as surface water and shallow groundwater in the stormflow zone.  

 Site walkovers confirmed the presence of abundant macroporessuch as result from decayed 
treesand an active stormflow zone in the area of the EMDF. Flow through macropores and the 
resurgence of shallow underflow were observed to occur.  

 Flumes record higher stream flows following precipitation, indicating that most precipitation is 
running off as stormwater. Flow rates rapidly decrease when precipitation is over, indicating a 
smaller influence from groundwater.  

 Walkovers confirmed the location of existing seeps and did not locate additional seeps in the EMDF 
area.  

 Groundwater elevations are typical of other BCV wells in similar settings. 

 Groundwater levels measured in both deep and shallow piezometers during the Phase 1 
characterization confirmed that prior to landfill construction, groundwater discharges as seeps in 
the valleys and drainages. Mirroring topography, groundwater is higher beneath knolls/ridges. 
However, the groundwater elevation beneath the largest knoll in the site is deeper below ground 
surface than predicted in the RI/FS. Groundwater levels show responses to rainfall events and 
downward gradients beneath the knoll, indicating minor recharge is occurring on the site.  

Results of the Phase 1 site characterization validate the key assumptions regarding the hydrogeologic setting 
(groundwater and surface water conditions) at the site. The results confirm the acceptability of the CBCV 
site for a new, low-level waste landfill and support final site selection. 
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